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#<3 2004/4/14 

^VA]^ 71^- $H1 3^^: ^ «J-AHdofl L^l^ ^ ^-g- o.^]- £ S. ^ 

^bt!- Stb sflHsl-^ ^-f Ji :t^hg- ^<5}j7, ulic^l- 

^7itA^ iSefl^l^H(photo resist)!- ^}-g-*r*] ^JL ^^nvoj ^ 

i 1 
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#^ ^*>: 2004/4/14 

^ojnv tg^^. ^ oil- oj-g-t!: afl^i^ {Composition 

for forming dielectric film and Method for forming dielectric film or pattern using the 
same} 

£ la vfl*l lffe ^Hl 3<^H *H^£ ^<d^ ^€^1 #*f^)7| A}*1; 

£ 2a vfl^l 2ffe -g- ik^&i ^Hl 3<H|>H *fl^€ #*B^} 

<3> igj-t^ ^ojnl- tg^_g. ^.g- ^ o]M. o]-g-*V ^ojDV ^<£nV vzfl ^ o} ^^«o V ^°fl 

^iis, Jicf ^Hl*M]£r (i) 31^1; (ii) ^ v #ufl ^M8*fl; (iii) 

1-^; ^ (iv) #71 ^-o]^ -g-ofll- S^Rr, ^^*>7l ^ 

2^1" ^ ol-§.^ ^o|nV £ - 3. sfl^o^ tg^^ofl ^ # o) cf . 

<4> a>S.Sfl £-0)0^ ^J£7} ^7V^-oll 4^ ^7><2} ^^O] Ufl^l <t^£ofl 2±3-S\H.S. 
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%^ 2004/4/14 

M -fr*d-§r°l 7 ^ D -I°S 2:71 ^ ^l^l- 0 ! ^l^^^lJl Slcf. ^1* nl 

afl3.615.272, 4,399,266, % 4 , 999 , 397M A 1 ^ 7}&Si\ CVDCChemical Vapor 
Deposition)!- °l-g-tl: -fr^-i" 4.00^ Si0 2 tfl^H S0D(Spin on Deposition)^ 7>^^ -fr^-i: 
2.5-3.1 l-Bj^^l^l^-AV (Polysilsesquioxane)-i-ol 7flAl£] c H oicf. 5£tr ol^s] 

A 5, 965, 679^^1 -fr^ 0 ! 2. 65-2. 703) £2} 4M JL^><?1 ^ ^ ^ ^1 (Polypheny lene) °\ 
7%*)Z)o] oicf. ^lu> o]s.£- °- 2.50 ^ -o^^-o] ^7>§ °> 

1.0^1 ^7]# M-^^o.^. -a-«a*>7i ^tb ^i^7> ^«a=*>7D 

^l^KK hydrogen si 1 sesquioxaneHl 7l^# ^ 91^ JL*]^ -Ml* 4}<H*1 «3\E.qo r 

JL ^a)*H cj-^ «f^-ar ^S-fe- y o v ^°l "1^-^ ^1 6,231,989^^1 *jM=)°l 91^, n] 
^^-^ *i| 6, 114, 458 J: a* ^-o] HVnVf ^^s>^ #3H1>H ^-«fl€ ^ SU^ l^tr 37] 9] h]^ 
(vinyl )^1 Jl^KS. iffl = s)Dl(dendrimer) ^31^ iS-^(porogen)^- 'JM-jL, <^ 
3. SHH o^lAjtr -B-,^71 *m^(matrixHl ^ v, 4* ^ ^~§-, ZL-gr^H 

£*U1^ M-ln. ^^Sq 7l^g- 3^*1*1 ^-^-o ^^-o] u>c^ Ho v^oi □1^-^-^ 

6,107,357, ^ 6,093,636m °*H 3 °1 9X^. JE$r s)-E-°flfe 1-5} ^ ^^}°1 = 
(polyalkyleneoxide) Tfll^ °j=^l^ surfactant)* ^-§-^r°i cf^-^ ^ 

•fr^* aflSSl-fe- «o v ^°l D l^-^ *fl 6,204,202, 6,413,882, 6,423,770, 5? 6,406,794Jl°H 
afW^H ^^r. *r*l<?> °1 3 %h « 0 V^ofl 2^Rr ^4", 4S^=l*r 7)^^^7V ^f-g- Hl^r 

4 ^^7f^ ^°1 ^H^H. 71^2] 371 # e>J7, 71^-21 <£z|^ 

( interconnect ivity)^- ^ °1 #-3.*Vcf. 
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#^ 2004/4/14 

IS e]4iZie>3l(photo lithography) 7} ^^^^1 7]^°]v\. x^^n|o S °.$.o) 

^sl^^l ^Hl^H-l- ^SlH i£S Hl^n^3i)(soft lithography) [P.D. Yang et . 
Al., Science 282, 2244(1998), M. Trau et . al . , Nature, 390, 674(1997)], °JH^ 1=1^ 
(inkjet printing) [H.Y. Fan et . al . , Nature, 405, 56(2000), ^16,471,761J: 
(2002)]1K] ^l^^H D.A. Doshi ^H^^r^- ^-^(hydrocabon 

chain)°l ?J ^V^M* °l-g-*M ^"i: ^*Rr 31 UV^l «V-g-s r 

^°fl^r-g-# ^Hl *r<8*r^ cf^^ sfl^i* «8^*m ^l°J:*r *r 

&tr. [D.A. Doshi et. al., Science, 290, 107(2000), US2002-0127498 ^7^^(2002)] f>}*} 

o> ol-i-ol « o VAl^. s^-g-ofl afl^AH Efl^^(TE0S)7flS] H-lc^S nflH^ri ^l-g-^JL, 

#4 ^# D fl ^7fl£}^ *-2fi(sol-gel) «}-§-^El Al^-^-o.^ £.3. q-%-*}7] ^«fl 

<6> ig}-^ o. ^- 7 ]2f ^"-8- #Sfl 7l#^ §fl^^>7l ^tr *i<2^ ^^-g- 2: 

Aj-g-ofl ^^nfl ^A^* ^7>Al^, ic^.^^&ofl^ ^ ^A]^ -H-^l^l- 33- 
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#^ «y*>: 2004/4/14 

<8> ^, -S- (i) ^^.AV^l ^| xj^l; (ii) ^#ofl <£^} ; 7 ]^^^ 

A o v 7l ^-§; * 50~150°C<i*| *i£r^3^Hr c4-7fl; ^ (3) 7l^^ £-*fl£lE 

<10> .g. ^tgo} a (1) ^7} S^#^r 71^0^1 irL^H aVnl-_g. #7fl ; 

(2) ^7) «^-g- 4iHt -f-^ 50~150°C^^i ^^S^Hr #3] ; 

(3) al^-f-I- ^^-oflo.^ afl^^ t|| 7H El a n^Sr S^fe #7fl; ^ (4) 71^^ #;g<£) 
-g-*fl£:JE 7><M*H ^Tfll- X#S>fe 5 flli^ *fl2: 

<U> oj^ofl^ i j^cf ^Ml^l-Tfl ^*3th=h 

<12> ^- ^ojul- ^^g. ^]^X\7] JE^jr <^S.Al7l» 7M^ ^a)^] ^ 

71^ #th# D fl 1HM1 £ 7|^^^#^# -B-71-g-nflofl £#7^ ^^Cf. ol» oj-g-sH 7j# 
«VqV°^ol 7 flAj^ ^^Kg; *fl^ ^ &*=h SEt!" ic^Ml HflEd^^ 
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#^ 2004/4/14 

nf^Hl- ^-g-£ r °i ±%-Qr *3<5}Jl, Hl^^-^f# ^ A o v *V^ ^4- IS e1)*liB(photo resist)* 

<i3> £ ^^o] S^-Sl^b -B-71 ^^^1 ^^^1^ (silicon), 

(carbon), ( oxygene ) , ri( Hydrogen)^ o}-^ (i) °-y] (organo 

si lsesquioxane) , (2) ^^(cyclic) (cage)^ ^^-^r -S.^ 1 ^ (si loxane monomer )£}- 

Si(0R) 4 , RSi(0R) 3 R 2 Si(0R) 2 (R^r -H-^l ^1)^1 ^^(si lane)7jl J2.^o| SB^ 2 ^ 

1000-1,000,000 -f-g-^ilS. ^^M?l ^^Tjl Jl-g-^K si loxane 

based polymer) $1^. 

< 14> ^7) -^-71 ^Hl^l^-^(si lsesquioxane) *H1^1^K hydrogen 

si lsesquioxane) , Q^Q. -^--tKalkyl si lsesquioxane) , -^Ml^n'l-^-^Uryl 

si lsesquioxane), A cM ^1^1^L>^ ^f^-afl ^ # ^ Sl^f. 

<15> £ trgoflAi ^.Cf al-^-3l*>7ll^ -B-71 ^Xj-Tfl t>}7) S}-^ 1 S 1^] 

^lfe ^ S-i^ ^ 3-*H1 2 4S. S^l^ ^f^l Sii^S. ol^.<^^l 

Si-OH^o] 10 -§-% ^1^-, Wr^- ^ ^MItt 25 -§-% ^ A o v< y, -§-*fl^7> 4-^*1 -fM ^^^-(organic 
polysi loxane )^1 *r*l# ^>-§-tr^. 

<16> [Sj-^i-xj J 
R 1 

r+Si— o-H 1 

i CH2(CH2) r SiR 3_ S X S 
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#^ 9J*>: 2004/4/14 

<i/> AioflAi R 1 , R 2 xr ^-^^o.s. &±^r 1~32| ^^71, 3-102} 

^H-^-° s v ^7) 6-1521 o}^ 7 ]o]ji t ^"S^l Q±^r 1-521 7 ] o] 

o}, r ^ 0-1021 ^^o]JL, stt 1-32} tfe 3-82} ^^o]c}. 

<18> 2] 

SiXW^X 4 
<19> [sftv^i 3 ] 

R^iX^X 3 
<20> [^.tq-i] 4] 

RlR2SiX!X 2 

<2i> a 0 v 7 | ^ofl^ Rl, R 2^ zj-zj- ^i^*}, <£2] 7l) eV^^ 3 ~ 10 o} 

*l#3.<H:^7l iE^ ?r4i^ 6-1521 ol^ylojji, X 1 , X 2 , X 3 2? X 4 ^ ZfZf ^-S.^ ^ 

£E±r 1-52] 71 o] 

<22> a o V 7 ] ^JS-A^ ^l^*>7l 21 ^ aj-f-oll AV-g-^ a_V ^nfl^ Ji-^*] ^ 53 

-g- ofqu^ y].^-^^^]^ ^(hydrochloric acid), ^(nitric acid), benzene 
sulfonic acid), ^-^Koxalic acid), SE^ i#^r (formic acid)* ^>-g-*r^T. SE?r, <£7l# 
D H^-^ 7 A-& ^VMM-, tfr^^Ml^r ^S]-^:#(potassium hydroxide), ^Vs}- 

u rHi§-( sodium hydroxide), Bel °fl €°>^l(tr iethylamine) , iH^n^M-BiiHsodium 
bicarbonate), -2) el 'SKpyr idine)* ^-^tr 1 ^. 

^O-S. 1.0-100.021 ^2liJHl^ ( t^*]^-^ 1.0-10.021 ^21 ^\o]]A-] A}-g-§}i, ti>-g- 
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2004/4/14 

0~200°C, w>fj-*|s>7ll^ 50~110°C^ ^7} 1*1 tK 100*1 ^^M, 

<24> ^- t^S] i^-Sl^ ^r^r°fl t^Mlxr ^13-° 5. 5E^r 1^1 SE 

<25> ^- a}^-7>^*1: %^V^-^^](photoacid generator)^ ^13^ ^V^l 5^ 

^ 5 ifl^l ^1^ s. ^ oicf. 

<26> [sj-ei-ii 5] 



X 




<27> AloflAi r3 > R 4i=. Zj-Z]- ^ *j AsL ^4l-&*r, e>^P 1~6^ «&^7l , 3~10^ 

^#3.^^71 ^i^r 6-15^1 °}^7)°}JL, #3E.*-11 °] H (sulfonate) -fr^H^. 

(diphenyliodonium tr i f luoromethane sulfonate), tz] «f)l ^ o] o_£u| ^14^-^5.^^ 
B(diphenyl iodonium nonaf luoromethane sulfonate), e^^-^^^l HB}ir 

5-5.d1]^1- ^j£Ml°lH(di-(4-f-butylbenzene)iodonium tr i f luoromethane sulfonate) -§-°l $1^}. 

<29> 6] 



R 5 
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#^ 9J7>: 2004/4/14 

oo> a o v 7 ] ai oii*| R 5 , R 6 , R 7 fe ^ ^3-2-3. ^r^Qz}, 1-6^ «^^7l , 3~ 

102-1 AH-s t y:^7l IhL^ 6-152} o>^7lolji ( #S.vilolH (sulfonate) -f}-£*fl o| ^. 

oi> ^7} s)-^ 6^1 ^13<y Be) 5)1 ^iM-s- Hell- 5.3. nfl ^ #£MHH 

(triphenylsulfonium tr i f luoromethane sulfonate), I^^l^tm^ ^m-BS^l i£ ^S.^] 
clBCtriphenylsulfonium nonaf luoromethane sulfonate), ^^1^-4-^1^311^ tiMf BeH- 
S-S-^l^!: 1r.3L L il °]H(d i phenyl 4-methylphenylsul fonium tr i f luoromethane sulfonate), Bsl^l 
^^^u|-g- sl-E.}^^o3l ^^LilolHCtriphenylsulfonium p-toluene sulfonate), Bel^^^^i-l 
-5- 10- #2. ^BMl°lB(triphenylsul fonium 10-camphor sulfonate) *§-°} Sl^r. 

<32> [2j-«V^l 7] 



8 




<33> # 7 | AlollAi R8 ) R 9^ ^-f^O.^. ^r±.%A , 2= ^ ?1 , 1~6^ 2>Zj 7 l, e> 

3-1021 Alfst?j7l flri.^ 1 6-1521 o>^71o1ji j #i^olH -R-S^l^cl-. 

<34> s)-«VAl yol ^ ^o] <^ S ^ Cl H £1*^5.^1^. 

°lH(dimethyl(4-naphthol)sul fonium tr i f luoromethane sulfonate), ^ ^1 ^(4-i4H.#) 

■§- 3fE-r-l^-2jl Ml °lH(dimethyl(4-naphthol)sul fonium //-toluene sulfonate), ^Hl^(4,7- 

cl3l£^AlL}2|-^) t£q-g- BeltSS^m #iMlolH 

(dimethyl(4,7-dihydroxy-naphthalene)sulfonium tri f luoromethane sulfonate), ^Hl 11(4,7-^1 
§1h.^-a1u>^^^1) ti L l^ lO-^J-S. ^ivilolH 

(dimethy 1(4, 7-dihydroxy-naphthalene)sul fonium 10-camphor sulfonate), 11(4,7-^1 "5-l.E.-^- 
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<y*>: 2004/4/14 

A|4Hf^l) ^•SMl°lB(dimethyl(4,7-dihydroxy-naphthalene)sulfonium 
/^toluene sulfonate), cHMU^-^jEL^lM-^i^) ^v-t^S^ ^it-fl oje 

(dimethyl(4,7-dihydroxy-naphthalene)sulfonium nonafluorome thane sulfonate), ^^1^(4,7- 
cl^^Alufa^-^i) tlM^- ^3£^HH. 

(dimethyl (4, 7-dihydroxy-naphthalene)sul fonium 3-pyridine sulfonate) Sl 1 ^. 
<35> t^ofl^ A>-g- 7>^tr ^^(Photobase generator)^ ^1*]°} <^5.rr 

<36> [Sj-tV^ 8] 




<37> aV 7 ) Mo\)X\ RlO^ ^^7}-, ^c^A^l, e}.^ <y-^7l, H]-^^ A]^^ 

<&i^ 6~15^ o>^7lolji j R ll^ A]#^ai^7l, M-H^7l, o>n}oV^ 7 1 ( adamanty 1 
group), MH5.2ll^7](nitrophenyl group), iE-fe- ^l^-^l ^11 ^7] (met hoxy phenyl group)°m-. 

(N-{(2-nitrobenzyl)oxycarbonyl} cyclohexyl amine), 2-^B^^I4^?l-a^ 1-4=1 ^V 1 ?] 
(N-{(2-nitrobenzyl)oxycarbonyl> 1-naphthyl amine), 2-M BS«a^^-^l ^riL'd 1-°>4'L>^ °r 
°](N-{(2-nitrobenzyl)oxycarbonyl} 1-adamantyl amine), 2-^ HS.«31^^-a) 7]-^.^ 3-^^5. o> 
^%l(N-{(2-nitrobenzyl)oxycarbonyl} 3-ni troani 1 ine) , 2-^ B^^aI °f 
\§) ; cl(N-{(2-nitrobenzyl)oxycarbonyl} 4-methoxyani 1 ine) , 5-^^-2-^ Si^l^^l 7ri , d *1 
#3.^!^ o|-n](N-{(5-methyl-2-nitrobenzyl)oxycarbonyl} cyclohexyl amine), 5-^1^-2-1-^3. 
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#^ 2004/4/14 

Bfl^-^AjT'V^.'d l-M-H^ o]-ni(N-{(5-methyl-2-nitrobenzyl)oxycarbonyl} 1-naphthyl amine), 
5-0111-2-^^5-^^^-^171-^.^ l-^>cf°>^ 6>ini(N-{(5-methyl-2-nitrobenzyl)oxycarbonyl} 
1-adamantyl amine), 5-^1 1-2-l1ES^I4 a 1^^ 

( N- { ( 5-me t hy 1 -2-n i t r obenzy 1 ) oxycar bony 1 } 3-n i t r oan i 1 i ne ) , 5- nfl -2- M H 5 ^ l! *1 ?}l± >i 
4-nfl^-^l 0 >"d^l(N-{(5-niethyl-2-nitrobenzyl)oxycarbonyl} 4-methoxyani 1 ine) -^-i- -& ^ 91 
4. 

<39> -g. ej-^a] 7l^^^ # ^^ 71^^^1-^S A>-g- 7 ^tl- ^ Efl 

= (polyethylene oxide), S*«H1 105 5*1 $\ ^ 1-3<H1 il ^-^^^ ^Aj-ol j= m. 

^if^^Hl (polyethylene oxide-propylene oxide block copolymer), ^r^^l 115. 5*1 5-1^- # 
^o]l^^^-A].olH.-§^^5€^^f c 'l^-€^< : »lll^l^l-ol= *M1"^ ^^(polyethylene 
oxide-propylene oxide-polyethylene oxide triblock copolymer), sj-'s}-^ 125. 5*l£l^ ^>°1 
l-5*l^B€(cyclodextrin) -Fh^l , 3*-«Hl 13 A 5 5*1 #&)7>555^ 
(polycarprolactone dendrimer) -fr^i: ^15 -1- 3X^\ ■ 
<40> [3|-tM 9] 

R^-eCHz^OCHzCHs^OR 12 

<41> [2}-§|-XI !Q] 

R 15 0-^CH 2 CH 2 OV-^CH 2 CHOVOR 14 

CH 3 

<42> [s^^ 11] 

R 17 0-fCH 2 CH 2 0>— eCH 2 CHOV-6CH 2 CH 2 OV-OR 16 

CH 3 
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#^ «2*>: 2004/4/14 

<43> a o v 7 i X\o])A] Rl2 f R 13 > R 14 ? R 15 > R 16 ; R 17o. ^ =.^3 o.^ 2-30^ 

l~20$] ^7], EE^ SirMr 3 ^. ^13^ f^CSi , r 1 , r 2 , r 3 ^ 

z|zv s-^^o.^ ^^*>, 1-6^ ^^7], <?hL^ i-e^ <^3.Al7l, eJ-4i^ 6~20^ 

oj-^7lolj7 > i^. 2-2002} m^r 20~80^ ^^o}jL t n °- 2-200^ ^^o]cf. 

<44> [2)-*)-^ 12] 



o 

V-o-fcj— 1 
bR 19 

<45> a o V 7] Alofl^ Rl8 > R 19 > R 20£. y\y\ ^€*h 2-30^ °}^7) , 

1-202] ^^71, SE^r Sir^^ 3 ^ S^]^ fl"4i(Si )s|-^-l;^>| , r 1 , r 2 , r 3 ^ ^ 

fBi^ 1~6^ ^^71, 1-62] ^A]7l, <£d^ 6-20^ o}^ 7 )o)j L> q ^ 5 ~ 8 

o] ^polcf 

<46> 13 ] 

O O 

n o o 

<47> ^ X}^^ R2 l t R 22 ; R 23 j R 24o. y ^ 7 j. ^^o_^_ ^^*>, 2~302] 0^7), ^ 

1-202] SE^ Sirir^ 3 ^. S^l^lfe fl-^(Si , r 1 , r 2 , r 3 ^r AA ^3 

^^^7>V, f^di^r 1~6^1 ^7], 1-6^ a} 7 "| , S^r 6-20^1 

oVl7lolj7, 2-200^ ^°]t}-. 
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<^7 r : 2004/4/14 

c48> -g- a^#^r ^7H <i7^V ^^HlMl ^1 ^W^fl ?1 ^ 

(anisole), 3^ 31 (xylene) , ^ ^(mesi ty lene)^- i^Kr HJ-*^3l ^SHr^: ^^l^M*- 

(methyl isobutyl ketone), °H1 ^(acetone)* itr^rfe ?fl^31 -§- D ll I 
EflBBl-*lS.S.#^(tetrahydrofuran), °1 31 S. (isopropyl ether)* i^}^ o\)z])s 

Til -g- n H; S-S-^^l -s^-fl 2-ic ^lH °llEfl=. o}^]Eflo]E (propylene glycol mono methyl ether 
acetate)* 5L^Hr -§- D fl ; ^S^rC isopropyl alcohol), -f^ 

<^S#(butyl alcohol) ^ °^S*7]1 -g-nfl; ^tjfl^oHlH^l^ (dimethyl acet amide) , ^HM 
5.#o>n]= (dimethyl formamide)* <>r D l^l -§- D fl ; 1i5.^( y 

-butyrolactone); -g-*fl; HL^ A >-g-% v *r 

+ ^ + -§-nflo) ^) 10 0 f^Jf tfl«l 20 vfl^l 99.9 , Ji^ 

711^ 50 vfl*l 95^^ 'S^olcf. 
<50> ^ ^ta V # n fl ^^^1^ y>#^*>7ll^ # -H^^-(€^74l + 

^ta v # D fl IHM^ + 7l^^^#^^ f^) 100 ^fH*- tflal 0.1 ifl^l 20.^^, J±<4 

ff^^^fTll^ 1 vfl^l 10 ^^1 fiSH^. 7l^^^#^^ aV^^Tf # ol <§-§:( 

^^-AVTil <r*l ^t 2 -^^ + ^# D fl IHMI^ ^ + 7]^^^!-^^ f^) 100 

cHul o.l ifl*l 95 f^Jf , £Lj4 t.>^-^*>7fl^- 10 70 ^^-¥-51 «^°l^f. 
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x\ 7}^o\] ^7} S^#^g- i^S^(spin coating), ^.SfJ (dip coating), ^-^r ^ (spray 
coating), *#^^(flow coating), ^1 (screen printing) ^f-wM Ji 

cf u>%i-^*}7fl^ 1000~5000rpm^ ^£5. iS^th}. 
<52> XHd (X-ray), °l£r^ ( ion beam) , (electron beam) °l-§-*H ic^ 

*M ^t# c fl t^^Hl^ ^W^^l- ^Ml, ^^31 ^*fl^ Si-OH 7) 

%7\^ -fr^H^- 50~150°C^1^ *i^5r!- -§-*Hl ^°f47H 8^ # 

<53> ^ sfl^^ ^^*>jl^> *m ^-Mtt ^f-sH *3*r 

f}-^ *fl2:*l ^>-§-7>^*V -8-Dfl* A}-g-%V ^ olcf. 

<54> ^ 7 }9\ 7^o) 3.^^ 7l^-^^#^o] cg^x^ -grS. , Wr^^Hl^r 150 ^ 

600°C, icf a>^-2jfr>7ll^ 200 450°C^ 7><M^-o.S^l 71^-^ #^o] «- 

*fl£lo] uf^ 7l^o] ^-^ol o}^ wVnKg- t§ a^a] ^ ^ olcf. ^7HH ^^c] HVoV 

o]& lOOOafl^r^l «fl , ^^-S, 1- ^ ii^r ^<£o] ^%s]t,} °> 

^ aVnKg. Ml-^ol^ ^^174) ^-^m ^^M^ ^ ^^^71^ -g-nfl ^ ^ 

^lovo. 7} o^V afl o] ^-^71^ l-%^7l^(^i, °^) £-^71, SE^r ^g-^MH A] tg ^ 

£ oicf. °H ^Sr^m^r 10Al7_>^l ^ 5a^, *r7fl^r 30-gr<*fl >H 1^1 

<55> 7]}^ % JL%¥: 100 f^^f ^ 30 f^^f 7l^^^# 
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HVnVa) 7)7113 #^ol 7 fl^*V ^ ^o] ti}t=^-§- ^ <£ ^-8-*>7Hl nfl-f -fr-g-^Cf. 

&olll- ^A]?! ol^ofl ?l%i>V -g-*fljjL «-S-*>7|| 51^, 3fl€S|-^ ^*_M1 

<57> ^ A) 

°fl 1 - ^^-^ ^ 
<5S> 2 , 4 , 6 ,8- El] HBHI H-2 ,4,6, 8-^1^^.^ ^ A ] tSEflH^^ 

(2,4,6,8-tetramethyl-2,4,6,8-tetravinylcyclotetrasi loxane) 29.014mmol(10.0g):4 3.^31 -g- 

[plat inum(0)-l, 3-divinyl-l , 1, 3, 3-tetramethyldi si loxane complex (so kit ion in xylenes)) 
0.164g-t- ^Tim *1H ^ * , c-Hl<i oiltfla. 300m 1# ^ s}^M^4. & 

-g- -8-711- -78°C5. ^ ^, B^#S.S.^^ 127.66mmol (17.29g)# *H *1 7>tr 4-g., 
£1- #£*>*1 ^-£1- *^4. ^8r°fl*i 20^m ^-g-^- O.ltorr ^ 

£°1 ^SHH 1-^^- 1\)7]*}3L, 100ml-§- 7>tb 4-5- , 1*1 # -t&r°lB 

(celite)* -f-*ti ^E-I^H, ^ -g-^^ <£5a4. 4*1 O.ltorr # 0 ^HH Jffl 

^sH, ^Ajjo] ofl^^Bflo^ [-Si(CH 3 )(CH2CH 2 SiCl3)0-]4* 95%^ ^-§-3. 

^534. °1 sfthl" 11.28mmol(10.0g)^§- 31 H 4*1-^.3.^ 500ml5. sH^?!^, e^ofl^ol-n] 
(triethylamine) 136.71iiimol(13.83g)^§: ^#£14. ^-g-g-711- -78°CS ^, ofll^-t 

136.71mmol(4.38g)^r *i*i*l 7H>J1, tO-g-^S-I- a o V£.^ ^.t^ ^-^cf. ^o\] 
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*1 15*1 # 31*8*1?! ^, ^e^^lHCcelite)* -§-*fl €b|^*>ji, O.ltorr 

°1H fl a s v ^ afl^SrS* 1 }. o^H jffl^ 100ml* 7}*}JL, lAj^V ULti} ^ ^&r°lH 

(celite)# ^Ei^H *q<>\ ^ -g-oj}^ O.ltorr ^5.^ #<y-*HH ^ 



<59> 14 ] 

CH 3 



■0 



CH,CH 2 Si(OCH 3 ) a 



<6i> ^llB^l^*l*J?Kmethyltrimethoxysilane) 37.86mmol (5. 158g)4 A 

3.79mmol(3.162g)# ^-7]}Mr *1)<H ^-2r ^, 31 H e}-^ := i 0 0mlS. s\^*)?}JL, 

-78°C°1H #34 3ltr ^K^sK^ 35%f-R-)* 100ml :0. 12ml ^ u]^^. 5)^*1 ^ <g 

^-£7]- 0.0159mmol ^Hf^ 91^ -g-°-^ *i*1^1 7>*1 $H*1 ^7>?V 5]^*1 
-g-^ # 5E.^-5]<H ^ # 529.67mmol(9.534g)^ ^ ^a^] o] ^. 

70°C?M *3 16*1?J- 31*3*1^. cf^- a>°-g- oj] ^t^cfl 7l ofl 

^, c-lofl^oilEfle 100ml* ^JL, # lOOmlS. 5 3 ^<H§ cf-g-, o] -g-oflofl ^-aJ-uJ-e 
^r) 5g-g; 
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-§ji -g-^M 10*1 -g-«aj<Hl SU^r *i^o} #-g; an 7^ ^e^*H 

^ajio^ nv.g_ -g-o«^ o.ltorr #<?HHH *fl7i*H, €^ ^-t^Efl 

^ *d^l B 5.5g-g- <2$2^. ^H*1 ^^31 ^1 &7-zl)2) ^ 

*| 3^nloflol^ 3S.^>S2fl5E|(gel permeation chromatography, Waters*]-)^- ^r^£r^-i: nfl , ' ^ 
£-*HKMw)£: 4194, ^-i(MWD)fe 2.50°l&tr. ^^"M *£&7] 9] Si-0H(%) 

«J*>7]^-g-^7l(NMR, Bruker*»S. £^tr Si-0H(%), Si-0CH 3 , Si-CH 3 f-^-B- 

28.9%, 0.7%, 70.4%^. 

<62> ^AHl 3 " Sfl^Sl-^ ^12: 

<63> ^}aH 2 <HH ^^-^1 0.6g4 7l^-^^#^o] fg^?]^ (2,3,6-BSl 

^Ef-A>o]^^^^E^( heptak i s (2 f 3,6-tri-0-methyl)-p-cyclodextrin) 0.257g, ZL 
slJi ^KlrlhM^ B^#5.^°flf3: #S MM B ( t r i pheny 1 su 1 f on i urn 

trifluoro methane sulfonate) 0.03g* 1.5g^ #hM# ^Efls o^b|)o|e 

(propylene glycol methyl ether acetateHl ^91 3.^^^ afl^SrSS 1 ^. o]§ Aj-g-^H 

£!.€■( boron) £.3. i^g (doping)^ P-e^^ W °1 ^ (si 1 icon wafer )$H 3000rpm 

^ 5L<U( spin-coating)*}^^, n c}~8- UV t%7l(3R> 256nmHl sfl^^iHf ^-fJL 900^ 
?J- ^%*l 71^ 1£#efl 0 lB(hot plate)3HH 120 1 3-g- 7 r <ttr ^Hl *H>- 0 -»A5L £S 
€^1 #&f°ll- °fl€ ^1^1=. «>H|eM s (propylene glycol methyl ether acetate) l&Q 
rg^-o] ofl^-g. -g-^ls. ^Jl Ti^r^^f. £ la ifl*l lf^f o]sf ^-o] *Q^«g ^cgnv 

sflelal ^-tv^nlTj uJ-Ej-iflji, £ 2a ifl*l 2ffe °l£r ^flS^ ^<2^ ^fl^sl ^7>^ 
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<«> ^A]ofl 4 - tq-^s] -n-##, ^ #^ ^ 

<65> ^A]c^l 2 <*IM ^12: ^l^Ml 3^31 0.6g4 7l^-^^#^<y 

^&}7l^(2,3,6-B&l-0-^11l) yflE^-A>ol§-s.^|^B^(heptakis(2,3,6-tri-0-methyl)-|3 
-cyclodextrin) 0.257g, zl^JL 3. H w>4 ^ ^ 7>*1 ^ SE^ 

EflolHC propylene glycol methyl ether acetate)^ 33:*} *1 ^r°l SfJ<^# ^l^VS!^. 
-g-S>o} J£€-(boron).£-5. 5.*$ (doping)^l P-Ej-ojsJ 31 °1 ^ (silicon wafer )3H1 3000rpm 

^rJES ^ 3^ (spin coating)# is}<%^ . ZL c}-g- UV 1^71(3^ 256nmHl sftj^iat ^ 
-fJH 900 ^Hl ©is (hot plate)$H*i 120 1 3-£ 150°C 

1-g-, 250 °C l^r-^S ^H^S. i = H «!H^(soft baking)-!: ^l^H, -fM -Ml* 
^l^^SX^. ^7H^ ^tf|ZL S.(Linberg furnace) °HM 420 °C , ^ ^7l<5> 

60^- ?i ^sj-^lTj ^, M-^°J^lE-1 ( nano indent or ; MTS^»# ^V-g-^M ^-fr^^ «J-^ e! 
^3KP (Modulus) 2}- ^(Hardness)* °1* S. l°fl M-^ufl^c}. o]nfl 9 i°jef ^ 

<66> SV^ «v°v^ 4r^-§r ^^*>7l ^*f°1 iL^r(boron) doping)^ P-e}9J 

^ ^Ja|€- ^flol St) (silicon wafer)3Hl 4135 ^S^-fr 3000A* Bitr cf-g-oll °Hl5E 
£11 (Metal evaporator)^. E] E}-^-(t i tanium) 100A , ^-f-^l ^(Aluminum) 2000A-§: 

£L°]-^3.(hard mask)!- °l-g-*H imm^## 7 r *l^r ^^1 ^-(Aluminum) ^ 2000 A# 

f^sf^ MIM(Metal-insulator-metal) z i L 2:^ ^-^^ <§j^-g- ^-fr^ ^^-ir ^^cf. 0 13tr 

32-20 



<67> 



<63> 



<69> 



<70> 



<71> 



<72> 



2004/4/14 

uvnv^ Probe station(Micromanipulatior 6200 probe station)^] PRECISION LCR 

METER(HP4284A)1- ol-g-*}^ ^ 100 kHz^ ^j^ofl^ ^^-g-^= Capacitance)* ^SrScf. -fr 
*d-§r* *l#*}7l HVnv^ ^f^feis ^M^}^ ^ tSI^^S ^*d 

k = Cxd/e 0 xA 

k : -n-^i-i: (dielectric ratio) 
C : ^^-8-^ (Capacitance) 
d : *1-fr*] ^3 

A : 



<73> 13. 1] 



A}A|o|| 


t« 


21 trfKwt*) 


(k) 


(GPa) 


(GPa) 


^A|o)| 4-1 


TPS-TFMS (1) 


1 


2.14 


3.94 


0.68 


aja|o|| 4-2 


TPS-TFMS 


5 


2.12 


3.97 


0.69 


-y^Hi 4-3 


TPS-TFMS 


10 


2.05 


3.93 


0.68 


4iA|^| 4-4 


TPS-TFMS 


5 


1.91 


3.51 


0.57 


-a^Hi 4-5 


TPS-PTS(2) 


5 


2.18 


3.53 


0.62 


ajaHI 4-6 


TPS-CS( 3 > 


5 


2.13 


3.51 


0.64 


aJa|o)| 4-7 


NBOC-CHA(S) 


5 


2.12 


3.66 


0.65 : 








2.20 


3.38 


0.56 



<74> (i) TPS-TFMS : tr iphenylsul f onium tr i f luoromethane sulfonate 
<75> (2) TPS-PTS : tr iphenylsul f onium p-toluene sulfonate 
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<7G> (3) TPS-CS : tr i phenyl su 1 f on i urn 10-camphor sulfonate 

<7 7> (4) DIP-TFMS : diphenyl iodonium tr i f luorome thane sulfonate 

<7 8> (5) NBOC-CHA : (2-ni trobenzyl )oxycarbonyl eye lohexyl amine 

<79> ^Ajcfl 5 - cf^"^ 7] "8-3.7] * 7)^i^ 

<80> t}7) a 2°ll ft^S. ^-71 ^AHl 4 6flAi ^ ^- 0_g. «J-Bj-g. 

^lSspJl, Ellipsometry Porosimeter [EP10, XPEQTfct ] 7>^J1 l-f-<3 ^MH^* ^r^*H 
<8i> [i 2] 





^<MI 


(g) 


(g) 


(A) 


*M|oj| 5-1 


TPS-TFMS 


0.03 


0.257 


18 [ 


^Jahi 5-2 


TPS-PTS 


0.03 


0.257 


16 


-^^Hl 5-3 


TPS-CS 


0.03 


0.257 


16 








0.257 


24 



£ ^-f M ^ 7}** 7^11 
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3.4% sl^liB (photo resist)!: ^>-g-*W &JL -g-°l*MI Ml^^w. « 
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1] 

(i) ^#31 

(ii) ^# D fl 

(iii) 7l^^^ * 

(iv) #7l ^-g-l-g- -g-lt s^Rr, tq-^^ W 
I^t 1 * 2] 

+ ^^^9] ^ + 7i^^^#^^ ioo ^%=jf tflwi o.i~2o #^<y si-g- 

I^U" 3] 

+ #^-#ni] ^ + 7l^^^#^^ f^) 100 f^^- cfl«) 0.1-95 3}* ^- 

[^T 1 ^- 4] 

all l*oHl ^"71 ^^31 4^1 ^n)7\ ^^M}^ ^ ^ av ( hydr ogen 

si lsesquioxane) , ^^^^]^^l^-^>(alkyl si lsesquioxane) , of^^Ml^^'tKaryl 
silsesquioxane) ^ ^^^91 
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5] 

1] 

R 1 

r+Si— O — 1 

CH2(CH2) r SiR 3- s X s 

Aj-7] Alofl^ R l f R 2^ yj-yj- ^-^o.^. ^±QA , 1-3^ 1^71, 3~10^ 

SE^ 6~15^ o].^7lo]ji ( ^ ^dt^r 1~5^| 

r£ 0-10^1 ^^^l^L, 1-3^ ^oH, t fe -3-8^ 
[S*«H 2] 

SiXiX^X 4 
[SJ-*H! 3] 

RiSiX^X^ 
4] 

RlR2SiX!X 2 

AV7I R 1 , R 2 ^ zj-zf ^-^^^.5. f3r^^r 1~3^ <£^7l , 3-10$) 

^mS- 0 ^?} 6-15^1 o>^7lo]ji ) x 1 , X 2 , X 3 ^ X 4 ^ AA ^3 ^S^l % 
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6] 

A oM ^nfl^ ^Vs^-f- , ^M^f, H^ofl^o}^, E^H^M-H?, 

7] 

*ll 5%H1 $£<H>H, A cM 7}^£-*fl ^ tij-g- ^ofl Af-g-sl^ JE^n]^ tiV-g- 

^7} oil tfl^ #^0.3. 1.0-100.0^ »33HH AV-g-Sli, Aj. 7 | 7H^*ti ^-S" ^ ^^ Va J-§-^ £ 
5~ 0~200°C°1*1, l~100Al7_>o] ^J>5. *}3r 3^#. 

[*<^^ 8] 

4 ^-^M, ^7l 1<^1 £]*fl ^ SE^r ^7l# ^AgA] 

*fl 8%H1 5U°H, av 7 i ^ *} 7 ] s^^i 5 i-H^l 7^.5. S^l^l^ 5^#S °1 

^oflA-l AjEM^ 1^ ojA^ gj-^-l-O] ^ -§; 4^1 <5>^r 

5] 




^7} *Hj^ R3, R4^ zj-zj- s.^^ o.^. ^^*}, l~6^1 <£z]7l, 3-1001 

Al#S.«y:^7l 6 ~i5^ oj-^Hji, ^iMlolB sulfonate) -ff^H^. 

[aHM 6] 
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^-7) R5 > R 6_ R 7^ 7X7X =.^0.5. ^^7}, Ej-^ 1~6^ <£^7l , fidi^ 3 ~i 0 

sl A|fst|7l 6-15^1 o>^7lolzL, X^r #^MHB sulfonate) -fi-;£*IMcf. 

7] 




^7] ^o\]^\ R8 t R 9^ ZVZV S-^^O.S. ^€*K €-l^Al7l, ^dt^ 1-621 ^7], fl 

3-1021 Al#s^^7l iE^ fhfc^ 6-152} o|-^7l oIji, X ^ ^iti}o]H -fr^Mcf. 
[^D" 10] 

*fl #^^1^ *>7l Sj-tH*] 8^ S^lSl^ ol^-^^l 

[S]-*M 8] 



N0 2 

y y — CH2O— C — N — R1 •, 



R 10 
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Aj-7] AioflA-] R 10^ ^d^^^K *l^A]7l, 1-6^ <£^7), 3~10^ Al^- S o a v 

SE^r 6-15^ o>^71o1jl, Ril^ Al-ts^7l, , ^°V^7] (adamantyl 

group), l)BS.s1)^7| (nitrophenyl group), ^1 ^] 7] (met hoxy phenyl group) 

mn^ 9] 

R^-^CHa^OCHzCHz^OR 12 

[5r^ 10] 

R 15 0-fCH 2 CH 2 OVeCH 2 CHOVOR 14 

CH 3 

in 

R 17 0-eCH 2 CH 2 0>-eCH 2 CHOV-eCH 2 CH 2 OV-OR 16 

CH 3 

a o V 7 ] ^oj]^ Rl2 > R 13 ( R 14 ; R 15 j R 16 > R 17o. yj.^ S.^^ 0_ S ^^7f, El 4^ 2~30^] 

°r^7l, el^- i~20S] <£^7l, SirMr 3 ^- S^] 3 fr^CSi )2f , r 1 , r 2 , r 3 ^ 

AA ^-^3°-^ ^^7j-, El^^ 1-6^] ^^71, 1~6S] ^A]7], i£^r 6~20^] 

o>^7lolZL, l£- 2-200^ m-8r 20-80S] ^^o]ji ( 2-200^ ^o]t}. 

12] 
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OR 



18 



o 



OR' 



,20 




a o V 7 ] AloflAi RlS, R19 > R 20^. ZV^- ^-^^0.5. 2~302] ^7], 

1-202] t^7l , EE^r Sir 1 r 2 r 3 ^. S^l^l^ f^(Si , r 1 , r 2 , r 3 ^ ^-^^0.5. 
^7>, fi-i^ 1~62] 2>23 7 ], hBi^ 1~62] ^Al7l, 6-202} o}^7)o)ji ! q ^ 5 ~8 

21 ^^r°lcf 
[s)-*M 13] 



aV 7 ] Alofl^ r21 > R 22 ; r23 ; r24o_ ^ =.^30.5. ^4i^*h 2-302] o>^ 7} , ^ 

i^r 1~202] <£Q7], 3^ Sir!r 2 r 3 S S^tt fl"^(Si , r \ r 2 , r 3 ^ AA 

2.3. ^±^7}, 1-62] ^71, Hl^^ i~ 6 ^ cy.a. A | 7 ] ) afe b1^^ 6 ^20o] 

o>^7]o1ji i n ^ 2-2002] ^^olcf. 




o 



12] 



ol H 7^1 -g-nfl; ^^7]1 -§-nfl ; o>n]^7fl -§-*fl ; #p>J^3.S^; *J S] -g-nfl; ^ o]§o] ^ 
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13] 

afl^ + ^ + -g-nflo] 10Q -^a. ^ y] 2 0^^ 99.9 ^3=<y 

^-§- S##. 
14] 

*>7l #3l» Jt^-*Rr cf^# ^<3^S} 31S 

(1) 311^ 7)^) *§#*Rr #31; 

(2) #71 tq-^-a- ic^^ ^ 50~150°C^1^1 tI^s}-^ #31; ^ 

(3) 7l^<§# fsfl^ ojAj-o.^ 7>1*H ^^1-71^ #31. 
13^8" 15] 

*}7l #3l# 3L^"*Rr cf^-# ^1-R-^i 3l€^ 3lS 

(1) 3ll#3l 2:### 7l^rofl wVoV^. t§#*Rr #31; 

(2) #7l Wl-nV^. nfl^S^ ^^Ll" f-*}<3 Cf^- , 50~150*C°JH *i ^ S}-^ 

#31; 

(3) ^#oflo. S ^lTl^H Ml 71 El U 3)]^^- ^>g*Hr #31; * 

(4) 7l^-^# -g-Sfl^rJE o}#o_ S 7><g<5>c3 ^5}-Al7l^ #31. 

[^^^ 16] 

31 14 i5tM ^M^l, #71 wi-evoi ^s^, ^ 
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l^*o V 17] 

*fl 14 151H $X°]*\, X--a, ^*r^ (electron beam), PE^ °l£r a nKion 

beam)* *r-§-*Rr 53* ^H3°-5. ^ . 
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[51 1] 

(a) (b) (c) 




(d) (e) (f) 
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